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IMPROVED METERING VALVE AND ACTUATOR FOR 
METERED DOSS INHALER 



TfaO pfflffDI fajvestioo i rl i tcs Co ft 
Mrttwd B80B wt of 0 faanUMIBB 

me tor ia a, virre ■ wbjch spray p wdad ag 
valve, fa> payrinilir fa) the valve 



bhikr tor ddmrfng a 
canyinj a 

fa) lbs ID Ctf jlnjJ 

the 
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IS 



Parable devices ire widely rriiliMe to a 
logycnoc oa ptcyoiehjvd 
oftapimor 

1 to dusoat o discrete 



tD 

to 



fa> lbs tons, of a find orpntxeobtte t 



of the furiiulii'tco, (nsoiQy 



tod cro widely ftfesod to i 



TypkxDy, ■ metered does intato comnriin two mam jam, tamely % 

r nnjn'. i r TTTj ftfr ^"'jf* Wxmn^»<w«i od tD tCtSXCUI dcVlOB blVinJ 

i of baistattMD to tfao os 



h pmtl, i iiiw u m I dose fadnter ■ cyfbdriceJ faoosmi w*acb 

rtcsva • cySndricil cmttr "rcfinmj * pKinuizo fl 1 mcdksxacm 
bensham. 'lbs m i i K ' " b provided via • c'ri t w j i p' ii ^ uaatria*, nlve 
n uti^if H ( n^ T ii ii j ^h'^if 1 ^ od * valve stem hsvnsf] is inlmufl i u mTu i l 
wbicb makm a djfci pma fit u^igiujl faxto • nho (tern htoek b r ai rd 
towtdj tit cod portwo of (b* eyiindrieiJ bocnuj cad M^Mseni tte ousm 



Toaster** 
tfae doted cod of toe 



Vtheta 
Tte btcn o l 



of (2m mctcrluj 
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vahrc are ipnng-kadnd to (bat a low compressive mice is * tax (be 

i inirtfr to mcvfl iriiTfy with impocl to tbo tiKv stem by so smpbdj 
mfficknt far tfao vthw stem to T-rmPr (be »^rit*T aod caase a metered 
quantity of flu npdatioa to be czptDcd *" r «* i if > a tusgas Dbssb port (of 
e fiamote i about Oiomm) fatto mo mteoi } of tbc vahte stem wbicb 

frennnrnlf <v i wfab an bttemil cavity in tbo vitvo stem bksek wbicb 
■sxicnDy tfidudes a txrec p"*^ Tbo fl»»i"i«>»»i flows ftom the cttmp via a 
chirmrt fatto a cone sbaped (prey oozzb aitoated m tbo vahre etna block aod 
tbereafier mto (be mocnb piece of tbc w lnittti, wocitoy a user "^"Tg 
tfareatsh tbe montb piece will receive a metered dose of " w ^"«" 1 * 
coBttina sj tttmmaoqn. Tbere is laeremxe defined a oca-csnmno flow ptm 
of tiizje adttm betweeo tbe ffitrtiirge port of valve stem cod tbe irywittt 
to parttsitsr, it s bwi td be ooted mat tbe valve stso block costazns a 

■ 0). 



\ tbe propcQaot 



^A^b^^Q a s^sctesed dose c^^xaji^7 ts opcz^sod m 

Iui uw I IuwtI BOnaxPCS fl p i O TTTinU 

tbe cd^ttv^^f cai s^e voboos of tfje external 
the valve stso block tt produce a wip of difEcrenl 




AJflmmp) tbo Bgnbei of cnyt diuplets decreases ovet time, tfas tsser testis to 
mbakl a infmifn nr BmaJ * T ** 4f^Tt Ti Wbibz unai] droplets teed to 
tbe (Vfiird tbtiip<iilfc cfliwei, tux* are Luuau to A | 

in ur Uii) bodily rc ginm where tliry nay lead to braftrrd tile 
Sfanffar cool Mei aaota apply to rettooo to dry powder metered dose 
t 'i*» wbere tbere is a risk tbst brjet jht^Ti paxtKlei wiQ **y»»^ fp cbe 
vans air wsyxrafbcrtbBtbeOBcbfszadMictftbe hnaj. "' * Vi ii rfrfc ? boiDy 



to aDcvtce tbis cftnt, tbe dxameaer of tbe czoomd Gnked to (ba 
i q eesvesztmal uuuui doss ^*"*tt b yjwiw«n y |pw i 
to create a rraftfcrinn or brtikrnect a (be ootHEXustm Q 

SO 19 tO tOpOSC PR3Q9T 



COPtTtPJSATION COPY 



tt 



WOR2MI7M 



PCTJCMtASXn 



10 



added benefit bat the 



flow control tad -proves] be rmrtrrnMc tscsnatuaBoa of 
eropMs^aructes. THj sorrow channel has the 
^pjp^fj^ri^oBOdtM do oot pus too ^BQDjy trtfft &b i 



A di tt dv tma g e of i mpotiag primary flow control b tins m»r-T is (ha TV 
chain gl is press to MocVsgii For eznflmto, it has been {bund that in 
disprrtsbg Stlbuttaol UFA (which a * napenrioo of Ralbmimol b PI 34a 
conoumag tbool 10% dhaof) 8k mefamafl Meanatoo it or nay to the 
eatrtnee and cot cad of tbo channel. Aa weD as (be facon wBa noB to the 
nscr, dm build-op of material leads ta a reduction in (bo effective dose 
Tail cfflb c aV o date can coop stgtuft a i illy ovci do Eft**Tr* of the 
> matter (typically 200 to 300 dotes). 
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The present invention vrtg to improve eejivcry of a proarized formaliuao 
from a metered dots tnh t hr by hwi t t i H g tprayy adorin g meaas ta tas flow 
pub tt or sear to be ootid of (ho preuuria cd canister, niter than is the 
actuator. More pameulsrty, be spray-piodncuij nwam arc for aled at or Bear 
to (be outlet of As pressuuxed eataster by having sprey-proencbg m—w^ 
04. b da farm of a spray orifice, in tbo valve stem. Tbo advantage to Che 
'a bat a softer spray of a fanat i lau aa of im^ei/ved quality b 1 



25 



30 



Aecardmg to the invention, (here it provided an aerosol ahahtioa device, 
conmrisbg an actuator, canister tmtminin^ pressurbced aerosol feasndaebn 
received in said ac tuat or, tbo canister bavins a disarming, racterinj valve 
co mpri si n g a metering chamber, a valve stem disposed therein tad movable 
between a charge p osit ioa, a) which (as r *" m ^ M is isolated from (he 
aanospbere whilst the t^tmhtj camauancatca with the interior of (be 
canister, and a discharge j**t»*>«n. to which (he contorts of the chamber can 
be discharged to bo i tmospatt o whilst be chamber b isolated from be 
canister, be valve cam having at least one transfer port, adapted to 
ootnanaacsns with fee rhiniriri b bo ^tflirfgr position and a discharge 
port adapted to engage valve stem location mens ta (be tetattor having a 



wo ovum 



rencaavossn 
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flow co nnec t ion wib be aca o t pb ae, bo stem twt~*inq a flow cemdait 
rinking be at hast one transfer port wib be dbeharga p«« t rhu fog 
valve stem and be valve area location means cooperate to form ■ r .,„ t \ r t ^ m 
flew path, daracterbod b that the stem includes spzay-pnafaer^j mean* 

AJbongb be mtmducbon of c^y-prodacbg means Into be varve stem 
might nave been expected to allow be fbrrmUauga ta pQy«sn mrrrc rapidly 
and berefora to add to the pro t deua of blocking etc., it has been fixmdbat 
bat bis is oat to, A spray orifice located b be flow path at or near ro (he 
e^eadofrhepresamwdcaaisterd 

cbxaad in be valve stem block and permits a larger diameter discharge 

Ifor 
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The jprsT-prodacmg means may be b be form of a spray 1 
dose to be transfer port of be valve stem, tad ta be flow pab defined by 
bo valve stem and be valve stem location Beans, m tech an anampnaent, 
t or more transfer parts is the valve stem < 
) by meaas of a spray chaand of substantially 1 
btemal flow conduit of (he valve stem. This channel may be, far aempb, 
less ban 0 Jmm, saeb as 02mm m diameter, so as to break op (be 
pressurized liquid formula! too into droplets. The vaJve stem may be 
provided wib more baa one transfer port, eg. two, substantially 
diamtlrically opposed to cue mother. Preferably, wbea there is more baa 
aperture, be apcrr ar cs are arranged b a sabaanriaOy 



ptane of toe valve stem. If there are man baa two transfer ports, bey are 
preferably arranged symmetrically so bat the flow of fr.......t.^... (which 

may be saspcaded or dissolved b be liquefied propeflant) ta effectively b 
the center of the flow pab of tbe valve 1 



"When the spray-c«xlncbg means tro betted ho ba valve stem and separate 
fbns be t ramfn ports, (be wrt«T«1 apexture size transfer ports may be of 
[ drmrmiooa, (eg. havbg a diameter of aboct 0.6mm). 



WO0WJ7X 



PC17CB»l*5»7 



Tw to «TvmtTfi«w enibodbneBl, ■ bander r*"* ,Ti *y •** tirtw tjtay po d acsB g 
oocxctia> psv^idod ttut it t$ tuJSocsfly iqsQ to rooict Ok fiow of fiflvt&factifjB 
from tbo pg ci c m z fl d < 
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When more baa one transfer port acts a be ipray-prodacbg 1 
are preferably at bast two transfer pom arranged b a sulwsssally < 
radial plane of be varve stem, la bis alternative embodiment, 

• porta cnbsnmnaDy dhBBctricaDy c atpoaed to one 
If Caere are more than two transfer porta, they are preferably 
so Cast be flow of fonstaaaoots trriied m be 
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Preferably, be tn a rntt e on d n it of bo valve ana 
inwardly Com be cod portion bearing be drainage pan to the parboo 
beari ng be nauifiu port, for ease of aunkhng. In Qua eeabodsnent, be 
coadgh may be essenaaDy c o nica l (e>g, a tnmcated cone). The 
■ o! (he outermost bore (y) is preferably between a and Kia (where z 



Preferably, be 
diameter of the 



of be 



bore (a) b 80% or tea of be 



1 bore (y). Particularly preferably, (he dimctei of 
be baxctoSB bore fa) b m ba range of 40 to 80% of be diameter of be 
lbore(y> 



Typicafly, whea be oansfbr ports b be varve stem ftimwin o Che spzaj^ 
prodacmg ^*y r*^"t * ^tw^ p i nf 0 1?rftn oa more* 
tpxaya are pradnsed whea be datQCtcz is has baa 0l4qsb> 



TyyxafJy , de varve 
provided wis a 
tigfa fit ea gageaaal t ad adi 



1 ts b ba form of a varve 
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Typically, the valve stem cngagrnient portion end the 
linked by a flow pab which has a 
exjoaple, 0LS-2&UB). 
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The flow rJircnrl b be valv« stem means may form an L-thaped 

flow pab wib bo valve stem, h general, the two of sosb an L^hapcd 
taw pab are at aa aagb of greater baa 90*. eg. stats 115*. HBwever.be 
two ttmbaofCae flow pab may be at an angle as great as 135*eTeaore. Tbe 
flow pab defined by be valve stem and be valve kxanan means need on 
be tagged, and it is possible to have be flow pab defined by rbe valve stem 
asm wtach is 



IS 



Preferably be cavity b be varve sum contains a cboaldcr upon whkh a 
rjcrtionof tbewaO n the first ecdorthe var*e sto a supported. Piefcrabry 
be supponcd portion of be wmllti be fim md erf tho valve cem u a portion 




The dltpcmfng portion of be valve 
ecBTvvjxncm ssab as a V<^&2pc b 
solid dceaaiaoo on be wafla of be btpi aa »g 
may ba csad sacb as W-^hapes, Prefenbry be di 
edamal vrafls CD defaie a 



may take any 



According to a finthnr 



of be 



Audi t 1 ja ovale 1 valve 
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tcticmimoj 



According OS Che rjSVSSSm\ WO former provide an eCXUStDT fbf CXO 

association wtm t tgtganrtd ccoutdct bariag • mc t nia g nH 
bonnbefbrc ^'fin* 1 * Pn fn tbly, the SiJiiiliy compnsGa ■ valve 
location mens capable of engaging s valve stem of a planned i 
BH that (he valve Pnn sod ths valve stem * r "'*ft**TT * w r cooperate to form 
» c o ntinuou s flow path. 
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the methods far msrarissttrfag On caenscnents parts of The 
bwcbmo wiO bo frirnhn to those stalled in the trt. For e xarnp b, inje r ji orj 
BjeoJdiaa may be end to make do valve item, ta general, (he fctanal 
coodtot of the valve stem wtU bo baser (ban (he internal ooodBt of 
valve cteots of das invention. Wben (he sprty-prtrfocing 
is combined wiih (ho utnifrr ports, the Immut condoits of (he 



art. wench wiD i w s m ti tB the 1 



art. 



ode pms Dsay be used Co g/^p cbs stern 
Tile stem and side pirn are toads from 
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The metered dose inhaler Of the iuveolica iray be oftbo rnaanaQy operabb 
or breath actuated type. Q is en visag ed that (be faramua stay be nsed 
primarily is conjunction with the delivery of a m+A*em ^^ - ^ fa {ha form of a 
propeBnn solution, dupersioo or (preferably) snspemra or fa d» form of a 
dry powder. D is tbongtfl (hat pobaoaary inhalation woold be the primary 
application of the invasion either nasally or (preferably) cnDy and the 
dttrrrry oaix of the ■ctmttr devka may be t&tptod acoemlingfy. 



By way of example only, the present bvention could be nsed to detivcr 
medicaments ire ha di ng tnfiallfrgka, «**|jp*rt. broeebodibaors, 
tttmjsttBBncS) tberapectk protrrm sod fr^Mr. snnnaaovea, angmxf 
preparations, tnliHnfKa, antHnflamrnatory prepandam\ hormones, or 
snlfcanBnides (sscb as for *y*m]»t» a """"fifiii \Y-n ; 
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tfk a lmd or a steroid and ryraajpstie etmnt^t^g »rf tfrcro). Essssdaof 
mrrtrrjin a rt tts wfckh may be e mpl ored are: Isoproterenol [alpha 
CtsopsopyiarmBoroclbyl) panfnraTrrhoyl akobml pberytephrfae, 
rjhzayferopanobnnmc; glscagoo. edreoocbrome. trypsin, epfaephrine, 
cprjedjine, najajtme, c ortriot , atropine, heparin, onrpbmc, 
dihyuuuMpbmoae, agimmina. secpobmtfas, methapyrOeoe, 
cyanocot abumn, terbutaime, rmritrrol, salbcasrcsd, ftm^wu^ colchicine, 
pirbulaot hethH ii rrhasuu e.oresprtittrmct featanyl, and rf i«m« j*i W pforrt 
are arrtiTriritiri (sacb as ncc suyiin , streptemyda. r—^rcH procaine 
P ^ni a TTtn , tesieyctuM, c b a j rotc tr a cy cSne sod erydroxyttsnxcycmteV 
sdiuajuiiULU Cropic harnesses and s dnaxxortkal hormones (sach as 
eestbone, hydrocortisone, oydtooortiscne acetate and prtdmxaoocX i «" 
F jWiii^w^iudi (mcb as eromoJys aodiuinX 



IS 



m • preferred 



one or more additives. 



of Ok metered dsns inhaler of the isventbo, the 
►gether wia a propdhaa tad optioctPy 
Psrtkohjrly preferably (bo fonnobaion 



20 



in wtricbj 



enntadmsefla of (he device aecordinj to Che eavtnnoa arfll now bo 

das *"'"iin'inyinj 



U 



1 is' a partially 
totbebveatooCttedwilba 



of ■ 
i«ti rrmfnt esoJiter; 



Rgmc 2 is a metering rilvo accardmj to the inrtsnno, saowo in vertical 



30 



figure 3 am aftrmativc endjodrnxnts of vahre 
mvtttkm, daawn in ptrtitfty tnacatrri vcr^ciJ 



Referring first to Figure 1, an 



bababaon actortor compr 



BO • 



VOfZMITM 



rcT/cwtmm 
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geseraQy * y* i * w ^"^»' - >w «"» ; Tg (1) hiring a «TT m,t ^ piece (2) angled at about 

1)5" *Q *h» pw j^^tfnlf writ of IS* ryt?m4rtr»l ^j wi ii j TbO boaSBg 

(1) rc ce r v a a cytmfirtcal camaier Q) ofpiessariied mrrrtr amnn. (he esmster 
{3 J "^'^g provided at one cod vvrh a metering valve rrir ^ i> ^ f Tg a vajvo stem 
(4> The valve rtem (4) is located in, by rnmts of a tight fit engagement, in a 
cavity in a valve stem location means b the form of a valve stem -block (5) 
c.i lulling epwardry from me chard base of (he cylindrical »»g (l). fa 
addition to a r e cep tion cavity (6\ which engages with the valve stem (<X Q» 
valve stem block (3) r o d own a cttacnel (7) ccorsnirnlcatiag with the 
reception cavity (6) and ternnnatmg in a drscbarg e exit Tr^iTr (he rnooth 
piece (7)t fsch Qtzt the varve stem (4) and ths vahre staa bbek (5) coope rate 
to form a g gatraD v t^faaped mutl ii norri flow path. The duchzrgs exit (T) of 
[ (7) is tapers pexwards with respect to rbe overall erosveectkm of 



Valve stem (4) has a 



cybndrjcal ratro body with • pair of 
(9.10) located adjacent to and jest 
CSX when the eamster is in me ebarge porilioa The 
(4)n*knnecmicmrytapcrir^ 



a) itsoasow eed 

with the discharge port (12) of (he valve stem, which is kxitn d in (he vafwe 
i Mock (fy Ths iSacargB end portion of the valve stem (4) is pardaDy 
i an mum! shocMei (13) m (he lecepbon envtry (6), 



30 



The Cnsfs ports P JO) are b cbs form of cyliudncaj apcrtsrea b the <,iT rf 
strike of (he valve stem (4), e«ch (nmsmr pm alter m mltiafry eylmebical 
cmss-oecOon open down id cyfbdnca) channels (14,15) m tw^m towsrds 
the enrter of (be vahe snan, the ports (9,10) and c htmfb (14,11) aomg as ■ 
sprjypB ocntmg i m ens m me form of opposed cprsy onfieea. The posts 
(9.1C) cbanads (14,1 J) ncennt) corshni 00 end sun block cbancd (7) 
i (nfscBS < 
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&c era bbek (5) pennia Oxufrr porti (9,10) tD , 
the C MmstB 0\ A rjctcted * |w<|n "* of ; 
tbroegh ports (9.10) and into (ho trmmnmt cods of the channeb 04,15) m 
the valve stem (4). The two streams of rbrmalsnon are stcarnxed and 
catorfere to each sa cxtem (hat the eeenbteed flow b stowed relative to its 
mhial velocity. The fetnmhman passes cot of the discharge exit (B) b me 
vaNe stem hlcxk and deUvers the fbrronbdoa throngs (he caona piecs (2) m 
tbecser. 



10 



15 



Rrfrrnn g now to Figure 2, a r ne ter b g valve a cc or di ng to tbo bvcntme 
eo r np w sqabodymmefctmof scarcabn-cap(21)n^m>fegob(22). A 
vmhrc bush (23) provided wim Q epersnnr base' fes fa the cop (21) (te&xmg 
a rneterbg chamber (24) wtwfc a fixed with respect to the cop (21). The 
□Booing chamber (24) is rjeovided ax the ctter cod. bnoedudery adjacent to 
the fidd (22) wim an ceser tea) or gasket (25), and at me inner end wilb an 
(26). Thebmcraxlof (hechsmha(24)bwliptadmfil 



A boOow taholir gside (27) extends from the cop 20 
(24) and inner sea) (26). The side wafls of ms gnsai (27) a 
provided wia dmetriragy oppeced cfangxte a puatu ca (not 

end portion of (ho gnids (27) b provided wia en inwanfly 



shown). The 



A valve member b (he form of a valve cam (29) of gmactny gft rrrHr . 
aecricn ea rns* ! through the chsmber (2*) and into (he eschar of (he gsnfe 
(27). The end portxeo of the valve sens extecdzng bs> the gside (27) b 
sunwindVid by a rrtrmrrfsim spring (3QX fetsmed b the gnaae (27) by the 
ftange (21X and bearing against an snmdsr eoQsr pi) if—rn*^ an (beet 
end raxrdoo of the vthe stem (29% The collar 00 b sboabry 
!(27). 



Aaxd wrrrTTtmt of (be cagstei 0) isliuve to (he valve stem 4 and towaxtb) 



The spring (30) crges (be vabe sum (29) towtrds (he eooperatjvo pcSBtaao 



» 



WO0IMJ7M 



ll 



shown b Figure 2. Tho out w ards mwntri of the valve item (29) b baited 
by t peripheral lib (32) extending finm the stem (29) withb (he tac terfag 
dumber (24), which ben against (be outer seal (25) when lbs valve bm the 
beeerstivc poxirioo. The rib (32) ifao baits (be fawarfs aowimja of the 
valve ttexa (29) by becisg >gtinfl the base of (he bosh (23) when (he valvo 
MOD b b (be operative (discharge) position. 
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The tower portion of (he vslve dno (29) is provided with ™*nt far (ho 
coBunmaotlbi (he cftsmber 04) with the miakii b die form eft phsifity 
ip3)«DDtbevfthnto(29)bb(b8be 9 e»bepos^ The 
t (33) m smaged fucb met when the i'hii (29) b b On bopcratrve 
i fust Above (be bos? tea] (26% withb (he base of (ho 
bosh (23). A email annular space, (34% eg, of about 02mm width, provided 
b (be bass of (he both (23) end snnoundbg (be verve mtuibfr (29), « 
cbo ccanHBbfibo between the chamber (M) esdtbei 





20 



The outer cod parties of (he vtNe item (29) a p ro vi ded with tn *»*M 
crmrtrrii (15) throcgb winch ■ charge ess be ^'T""*^ from (be metering 
dumber (24), r^h charge "^^y (he outlet ccadail (35) ttroagh 
de nrtDCtO y opposed truafer pom (3d, 37) looted on the valve Hem (29) 
■ad rybj o&tiidB the oxtering drnnbrr (24) when (ho valve b fa mo 
tacperaflve (charge) position (n shown). The entrance of (be transfer pom 
tn fhr mrrr -nil! mf mrr nhn rrrm (TT) im rytinrtrjnl fn rmn rrrrinn. tut 



(38, 39) which, with (he tapered portion of (he Orarfer pom (36, 37) 
runetbo as spray^oducfag means. The transfer para (36, 37X 
(38, 39X sad internal conduit (35) farm a continuous How path (bough 
which a c harge can be (fitpntsrd frem the metering ^^n?**" (24X such 
dnrgB erjtering the aulbt ccnduil (33) vb (he trtnx&r ports (36, 37). b the 
bopcBthw (charge) position, lbs transfer peats Be oclride the ferrule (22\ 
and commBOBcatB with (he r t v Tnb*T (24), on bward «»«vn | iT < T | of Che 



K17CB01AB29? 
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(29) to (ho operative (discharge) positfan. 



Tho ctem (29) fisma a coding fit with (he outer raj (25) b both me 

OpOaPVB and innprT«tnw» prrririrtrr^ wnA m f—lmj fil with inner tol (26) only 

when the vita b b (he operative pyitTrfln 



10 



Thus, a (ha i n op a ali ra pocdon, (he c ha mber (74) it imM firm (ht ^ rrrkh 
(the atmosphere), but b adapted to communicate with cbo interim of (he 
continrer, and in na operative position cooiirmnkatca with the octsida, wfrflc 
bong ***r*it bom (^ ' wfr r ^n 



19 



b B3C, (be valve b crim pe d aula ■ cylindrical emttrr fey prrrrirM ■o nr H 
materia^ eg a medkameot brmulation, (be eootainer bearbg against the 
container gasket (40). b mo inoperative p H i ^ w Tt. the pressurized material 
readily move from the chamber (24) to (he btrafarcf (heemitaber, and 
by metoa of the chameb (33X 
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With the vahre fanned, b with the outer *"'f~"""fl partem of me valve 
stem (29) pobtbg dow n w a r ds, the chamber fifts with p re ssurize d ttomd 
propeCam. A fmytio e of (ho v»Jvc rton (29X "gaicsJ (he biu of tho spring 
00), canses (be t umftr porta (36, 37) "to move bto the chamber (24), 
oDowbg prtasarbed material to be (tnpensod ftom 0k chainba (24) vu the 



b Figure 3, aJtcaotive mbodbsrati of Cbo valve stem are {Dnstntcd. b 
rignre 3(A ■ valve stem (51) b provided with am btemal oondsil (52) 
eemttctmg the caacfaarge end of fbe item (33) with • transfer port (54) 
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radially ditpoeM toward] the opposiag axl of the stem. A spray noozb 
flwmwd ftom s eySndneal «fcimi>( (35) diipovd oo Cbo vertical cab of the 
valve stem and a cone (56) «^rr m ' w 'f**' with the binsfb port (34) and (he 
adere a l <iiikTiiiI(52) to fann acouTonioiii flow path. 



10 



Figure 3(b) iThntratts a valve which b cb&br to ma) nTrrttntrd b Figure 
3(a) save (bat two transfer porta (57, St) are dbmetrbaDy disposed across a- 
nin stem (59), to fben a cbgb d ao ogh gobg f hptift*l A cprey 
fbmed from a ■ - y1iir*ri F Bl f>mm^ (£0) <T?r p^r~ < oc the vertka] axis of (he 
I a cooe (61) ewnmunieaTr. with the transfer pert (54) and the 
nil (52) to farm a I 

Figne 3(c) is a vertka] tee 
the Sacs M. 



(hroogh (he valve stem of Figae 3A along 
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b figsre Vfii snray-pndncbg means are farmed b a valve stem (62) 
having tn i ntrm a l oq pt hiii (63X ^7 having rvfiaQy di cpo s rd transfer porta 
(54, 65) which btecjed with (be ooo-dbcfawxe portion of the bxentsl 
coedsK. b ete, a metered awt ** ,ww of ymff cbtatgh 

ports (64)65) ulb fbe nmexmost end of the tspcrod uiteuul (63) of 

the valve stex(62)» The tarn shjeams of ff?t intililmn mterbre to soch as 



extern (bat a spray n predated m (he region of the Doo-dbchazgepcaibo (fid) 
of (he eandd (O^ 
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IS 



1. An aerosol bbahncn dev ice. cnr npr i sS' ta an aonamr (IX 
(3) cx ai tai rg gg prcasurired teroed fmrnrttrtkro received in uid 
■ bavbg a dicprntb g metabg valve com pri si n g a 

which die chamber b bobted from the ttmospbere wfaibt the 
eopmnmScato with me barter of (he canbter (3), and a 



the 



ibttd ftom crrrirrr Q\ lhc nNi crm (4) tovma 
st least one transfer pert (9, IPX adapted to commmicato with (he chamber 
b the dbcharg g posboD cod a daxharge port (12), adapted to engags vaJve 
■mm bcatbn oseans (5) b (he adttatm(l)havmgafbrerecBmectbnvWmthe 
stmecphere, the stem f "^** Mf rrrg a flow rw xhril (11) Unking (be at jgast one 
trsnsfer port (9, 10) with (he dbchtrge port (1 3% soch thst (he vabe stem end 
me valve stem bestba means cu opcr aie to fans a r"*"T? flow path (7, 
1 IX rtiai si mlitd m mat (he ctem (4) mcbdes cprej^fsndncbg means 

tsx 
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A device aeoordbg m Cbrim, 



CQb 



with 



25 



3. A device accardmg m Chdm I 
(9, 10) snbstantuOy diametrictSy 



4. A 



xx of (be preceding Cbba, m wmch the 
(14, 15)are«ep«^nTsn(hatrti3ierparti(9,lC^ 
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porta (65, 65) as as the spray procmcmg metsx 
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6. Aa inhaladoo (I) for ess with t 0) coaararag • 

prBsanssd auosul foiimititjon, (be ai imtm (1) being adapted to receive 
canister (3), (be f twvrr (3) having t ^♦'p'liiii] w*»ti^g vaNecosBprisisg 
l mdenns, chamber, • var*c stem (4) dxxpoecd (bumi and nnnfab berwecs 
a chuge poiitiou^ to whidi the dumber is jsa tetd from Cbs atmosphere 
whQst the p*»»in>m "T nnr' nt' ■*» p with the fntT frr of ( b* canister, cod ■ 



dijchar|p) postOnO) is which (be csndBosx of lbs chi^nber cso 06 chschaTgcd 

^D0 ^nDOSphsxe ^^ib»l the cha^nh^r IS isolated from CDS C^^SXtBf , Che i rat vfl 

stem (4) having it bast esc cimfrr post (9, JO), adapted to exsmonsicato 
with the chimbci in the duchvjEB praitirro aid a discharge port (1 Z), 
a da p ted to engage valve con location mens (5) to lbs irfiutOT (I) having a 
flow oonaosboa with (he attp e s p bo re , (be item bxfadmg • flow coadafl 
fidtiag lbs it lent one transfer pat (9, 10) ad (be ditrbirge part (12), rorb 
(hat the who Boo (4) ad (be valve stem tacufaa m enu (5) mcp a a te to 
fbna • omiTiuwm flow faSh, characterised in (hat the stem (4) ii 
► 04.15). 
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S. An anoaol (tiyrorin g metering vahe, far at with a 

fwrftaining prcssansed aenuul fi»»pm>»t>f»j^ n ""ju i ^mj g c xtcB 
(24), o valve item (29) disposed cberoa md roenhb between a charge 
position, a whidi (bo chamber (24) b npln4 toflttaaoopbnvbibi 
the chamber (24) is adapted to rnrmmncqte with (be interior of (ho canister, 
ad • dijchergs pcation, is which (be -™i~r*t of (be eb aBbCf rm be 
d ischar g e d to (be yaootphgt wbfln (be »*tiVt is isolated flora (be 
7, Ibc valve can bxvtog u less: oca transfer port (36, JJ\ arltptrti to 
with (he r * t nr^*T (24) m (be dischaig o position tod % 
discharge port (35X (be item (29) mchxbng a flow coodBfa Bnfcmg Ibc it 
but on tab port (id, 37) ad (be discharge port 0 & cbxKtoised b 
that (be can (19) tnrhKtn tpnj prodocing mrr m (36, 37). 
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30 



7. A fir i ittw (3) cont ai n i n g • pressurised aerosol fanrnitartcn, for 
ese with to fafabmon trtnitnr(l) adapted to receive (be (3X (be 

catristrr (3) hiving i diipmring fnrlrrtng valve annprisxng e metering 
chamber, • valve stem (4) dupesed (herein od nwvable betwem a charge- 
pennon, m which flie ch^xob^f is bohfied ftoxo (be aajpoBjhflta a^htttl (be 
cbastbor OBZBfflSQtea£e9 with the tntenor of (be c^mxter^ cod a ducbsTgo 
p ooti o o t bo which (be coat rati of (be ^"ttiV* en be discharged to (be 
ttnospbers whflut (be charnhfr is hohtad flea the canister, (ho viNq stem 
(4) taring n bast coe etaosfer pott (9, 10X adapted to coanaaakati wilb 
Ibc c b n aba in (be dixebtrge postka end a d udui gg pon02X adapted to 
engage valve stem t octaon caeans (5) m (be actxator (1) having • flow 
c mn e rti a n wnh the atnwsphrT e, the stem (4) jar>m*tng a flow coadott 
Hnxinj (be « taot aoc tmxs£s port (9, 10) and the discharge port (U)» rah 
(hit the valve stem (4) and (be valve stem location mens (5) cooper ate to 
fans • c nntuiuwu flow path (7. 11), c baja c t e rised fa (bat (be stem (4) 
fflcb^iprtypnxbieingnirau (14,15% 
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